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ADJUSTING MUSIC LENGTH TO EXPECTED WAITING TIME WHILE CALLER IS ON 

HOLD 

BACKGROUND OF THE INVENTION 
Statement of the Technical Field 

[0001] The present invention relates to the field of telephony and more particularly to 
interactive voice response systems. 

Description of the Related Art 

[0002] Computer telephony integration (CTI), or simply "computer telephone," is the 
use of computers to manage telephone calls. The term is commonly used in describing 
the computerized services of call centers, such as those that direct a phone call to the 
specific extension. It is also used to describe the ability to use computers to initiate and 
manage phone calls. 
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[0003] Moving beyond simple call routing, CTI systems can include Interactive Voice 
Response (IVR), technology configured to accept a combination of voice telephone 
input and touch-tone keypad selection and to provide appropriate responses in the form 
of voice, fax, callback, e-mail and perhaps other media. An IVR is usually part of a 
larger application that includes database access. Common IVR applications include: 
bank and stock account balances and transfers; surveys and polls; call center 
forwarding; simple order entry transactions; and selective information lookup. An IVR 
application provides pre-recorded voice responses for appropriate situations, keypad 
signal logic, access to relevant data, and potentially the ability to record voice input for 
later handling. 

[0004] In many IVR applications, a caller is required to wait in order to speak with a 
customer service representative or to wait for a call transfer operation. The required 
waiting or "on-hold" duration can range from a few seconds to many minutes. To 
placate, entertain, or educate the caller during the waiting period, IVR systems can be 
configured to offer the caller the opportunity to redirect the call, play a game, or listen to 
music, advertisements or informative messages. Although the concept is 
commendable, the execution is usually lacking and can thus further degrade the caller's 
experience. 

[0005] For example, a caller may start a game, only to be interrupted mid-game. 
Thus, the system can be configured to provide two disappointing options: interrupt the 
game and continue with the next call option or wait until the game is completed and 
thereby delaying transition to the next call option. Similarly, when a caller is connected 
to an audio stream, the systems cut into and out of the audio stream abruptly, which can 
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lead to an unpleasant experience. It would therefore be desirable to provide an IVR 
system that improves upon these shortcomings to improve a caller's experience. 
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SUMMARY OF THE INVENTION 

[0006] The present invention addresses the deficiencies of the art in respect to IVR 
systems and improves a caller's experience during a hold period by choosing one or 
more media selections based upon their play duration and matching the selection(s) to 
the expected waiting time, thus providing a novel and non-obvious method, system and 
apparatus. 

[0007] The invention also provides a computer-readable storage medium storing a 
computer program which when executed performs a collaborative computing method, 
wherein a first event is marked when a caller is placed on hold; a waiting time between 
the first event and a second event is queried; a database is accessed that includes a 
plurality of media files, wherein each media file has a play length; a playlist of at least 
one media file is created, wherein the runtime of the playlist is substantially equivalent 
to the waiting time; and the playlist is played. 

[0008] Systems consistent with the present invention include a control system 
operative to determine when a caller has been placed on hold and to query an expected 
hold time; a database accessible by the control system, the database including a 
number of media files, wherein each media file has a play length; a playlist generated 
by the control system, the playlist including at least one media file, wherein the runtime 
of the playlist is substantially equivalent to the expected hold time; and a media player 
responsive to the control system for playing the playlist generated by the control 
system. 
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[0009] Additional aspects of the invention will be set forth in part in the description 
which follows, and in part will be obvious from the description, or may be learned by 
practice of the invention. The aspects of the invention will be realized and attained by 
means of the elements and combinations particularly pointed out in the appended 
claims. It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory only and are not restrictive 
of the invention, as claimed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0010] The accompanying drawings, which are incorporated in and constitute part of 
the specification, illustrate embodiments of the invention and together with the 
description, serve to explain the principles of the invention. The embodiments 
illustrated herein are presently preferred, it being understood, however, that the 
invention is not limited to the precise arrangements and instrumentalities shown! 
wherein: 

[0011] FIG. 1 illustrates a network of callers in communication with a system in 
accordance with the present invention; 

[0012] FIG. 2 is a tabular representation of exemplary data files accessible to the 
communications system; and 

[0013] FIG. 3 is a flowchart for a control application of the system in accordance with 
the invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0014] The present invention provides a control application and a database of media 
files, wherein each media file is provided with a tag corresponding to the play or run 
length of the media file. The control application can select and play one or more media 
files, in whole or in part, in response to defined parameters. 

[0015] The invention can be used as part of an Interactive Voice Response 
communications system. In an exemplary telephony application, callers are placed into 
a queue or "on-hold" upon connection and an expected waiting time is determined for 
the caller. The control application then selects one or more media files from the 
database to play or execute, wherein the media file(s) has a play or run length the same 
or slightly less than the expected waiting time. 

[0016] If more than one media file is selected to provide a "playlist," the control 
application can query the system to revalidate the expected waiting time while a media 
selection plays and before the next one on the list starts. If the expected waiting time 
has changed, the control application can select a different media file that corresponds to 
the recalculated expected waiting time. When the system is ready to transfer or 
connect the call, the control application will cause play or execution of the media file to 
be altered, such as by fading or decreasing volume, to signal the caller that the waiting 
period has ended. 

[0017] Although the database can include media files ranging from a few seconds to 
many minutes in length, should the waiting time be shorter than the shortest media file 
play time, the system can select any media file that is longer than the expected wait 
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time and cause the audio to fade or decrease in volume shortly before the end of the 
waiting period over the course of about a half second to prevent an abrupt halt to the 
audio. 

[0018] An exemplary system in accordance with the invention is illustrated in FIG. 1, 
wherein a control system 10 having a control application is provided for responding to 
external input provided by one or more callers 15 that connect with the control system 
over a communications network. Exemplary communications networks include wired 
and wireless telephone networks, as well as voice over IP and other Internet protocols. 
The control system 10 is in communication with a database 20 that can be integral to or 
remote from the control system. 

[0019] The database 20 includes media files such as audio. files in ".wav" or other 
formats, and executable files that can be played by a device or instruction set integral 
with or controlled by the control system 10. An exemplary set of files included in the 
database 20 is presented in tabular from in FIG. 2. The files are provided with 
identifying tags as shown in the left column and with play or run time length tags as 
shown in the right column. Additional tags can be provided as desired. For example, 
musical selections can be identified by genre (e.g., jazz, rock, classical, etc.). 

[0020] In first example, an expected wait time of 3 minutes has been determined. 
The control application evaluates the database and creates one or more possible play 
options or playlists. One option is to play "music3.wav" having a 3-minute playtime as 
shown in FIG. 2. A second option is to play "music6.wav" (2-minute playtime) followed 
by "music2.wav" (1 -minute playtime). The control program then selects the first or 
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second option based upon established preferences. For example, a system operator 
may wish for callers to hear few or many complete selections during the hold time. If 
the preference is for the caller to hear the least number of selections, then the first 
option is selected and "music3.wav" is played to its conclusion, immediately followed by 
another event, such as transfer to a customer support agent. 

[0021] In a second example, an expected wait time of 8 minutes has been 
determined and the control application selects possible play options or playlists from the 
database. One option is to play "music1.wav" (5-minute playtime) followed by 
"music3.wav" (3-minute playtime). A second option is to play "musid .wav" (5-minute 
playtime) followed by "music6.wav" (2-minute playtime) followed by "music2.wav" (1- 
minute playtime). A third option is to play "music4.wav" (3.5-minute playtime) followed 
by "music5.wav" (1. 5-minute playtime) followed by "music3.wav" (3-minute playtime). A 
fourth option is to play "music4.wav" (3.5-minute playtime) followed by "music5.wav" 
(1. 5-minute playtime) followed by "music6.wav" (2-minute playtime) followed by 
"music2.wav" (1 -minute playtime). If the preference is for the caller to hear the least 
number of selections, then the first option is selected and "music1.wav" is played to its 
conclusion. If, while "music! .wav" is being played, it is determine that the expected 
wait length has not changed, at the conclusion of "musid .wav," "music3.wav" is played 
to its conclusion, immediately followed by another event, such as transfer to a customer 
support agent. 

[0022] In a third example, an expected wait time of 7 minutes has been determined 
and the control application selects possible play options from the database. One option 
is to play "music1.wav" (5-minute playtime) followed by "music6.wav" (2-minute 
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playtime). A second option is to play "music4.wav" (3.5-minute playtime) followed by 
"music5.wav" (1.5-minute playtime) followed by "music6.wav" (2-minute playtime). If 
the preference is for the caller to hear the least number of selections, then the first 
option is selected and "musid .wav" is played to its conclusion. If, while "musid .wav" 
is being played, it is determine that the expected wait length has not changed, at the 
conclusion of "musid.wav," "music6.wav" is played to its conclusion, immediately 
followed by another event, such as transfer to a customer support agent. However, if 
the expected wait length changes during play of "musid .wav" to 8 minutes instead of 7 
minutes, then the control application substitutes "music3.wav" (3-minute playtime) for 
"music6.wav" (2-minute playtime), which is played to its conclusion. 

[0023] In a fourth example, an expected wait time of 45 seconds has been 
determined and the control application selects possible play options from the database. 
Although all of the database media files are long enough to satisfy the wait time, the 
control application can be configured to select the media file that is closest in length to 
the expected wait time. In this example, "music2.wav" has a 1-minute playtime and is 
selected and played. If the expected wait time does not change during the play of 
"music2.wav," then the volume is faded at the end of the wait period, immediately 
followed by another event, such as transfer to a customer support agent. 

[0024] FIG. 3 is a flowchart of a sequence of events when a caller communicates 
directly or indirectly with the control system and the logical choices made by the control 
application. In a first step 30, a caller is placed on hold. In a step 32 the control 
application queries the expected hold time. Media files are selected as described above 
in the examples based on the expected hold time in step 34 and play of the first file 

1 491 2 10 BOC9-2003-0052 



begins. At a predetermined time (based upon system speed) identified by step 36, the 
media file is deemed to be "almost finished" and, in a step 38, the control application 
queries the expected hold time. As shown in step 40, if the hold time is not over, it is 
evaluated for changes in a step 42. If the hold time is not over, but the length of the 
hold has changed, the selection of media files to play is reselected in a step 44. Once 
the first media file is completed, the next selection is started at step 46. This process 
continues until the hold time is over as determined at step 40. 

[0025] If more than one second remains in the selection, as determined in step 48, 
the audio volume of the selection is faded in step 50. At the end of the fade, the control 
application performs a post-hold action in step 52. However, if at step 48, less than one 
second of playtime remains, the media selection is permitted to play to completion in 
step 54 before performing a post-hold action at step 52. If the database includes tags 
for music genre, an additional step can be provided wherein a caller selects a genre 
prior to selection of music files by the control application. 

[0026] The present invention can be realized in hardware, software, or a combination 
of hardware and software. An implementation of the method and system of the present 
invention can be realized in a centralized fashion in one computer system, or in a 
distributed fashion where different elements are spread across several interconnected 
computer systems. Any kind of computer system, or other apparatus adapted for 
carrying out the methods described herein, is suited to perform the functions described 
herein. 



14912 



11 



BOC9-2003-0052 



[0027] A typical combination of hardware and software could be a general-purpose 
computer system with a computer program that, when being loaded and executed, 
controls the computer system such that it carries out the methods described herein. 
The present invention can also be embedded in a computer program product, which 
comprises all the features enabling the implementation of the methods described 
herein, and which, when loaded in a computer system is able to carry out these 
methods. 

[0028] Computer program or application in the present context means any 
expression, in any language, code or notation, of a set of instructions intended to cause 
a system having an information processing capability to perform a particular function 
either directly or after either or both of the following a) conversion to another language, 
code or notation; b) reproduction in a different material form. Significantly, this invention 
can be embodied in other specific forms without departing from the spirit or essential 
attributes thereof, and accordingly, reference should be had to the following claims, 
rather than to the foregoing specification, as indicating the scope of the invention. 
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